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1. Pharmacologx

The pharmacological properties of amiodarone in animals have been
extensively described in the published litarature Presented herein is a
synopsis of the sponsor's expanded optional summary of che more
significant studies.

J.1 Anciarrhychmc Effeccs

Intraperitoneal injection of amiodarone (50-200 mg/kg) prevented
chloroform-induced ventricular fibrillation in mice {n a dose dependent
manner (ED 502150 mg/kq) Amiodarone was apporoximately 1/2 as potent as
diphenylhydantoin or procainamide, 1/6 as potent as quinidine and 60 times
less active than propranolol lihen administered oratly, amiodarone was 6
times less active than quinidine and 50 times less active than
propranolaol, ED 50 values of 500 mg/kq, 85 mg/kg and 10 mg/kg,
respectivley. Chronic oral dosing with amiodarone (50-100 ma/kg/day for
3-6 weeks) showed a residual ancirarrhythmic effecc which persisced for
more than 48 but less than 72 hours

Amiodarone (15 mg/kg i v.) gave only partial protection against
CaCIy~inducted ventricular fibrillacion 1n rats. In this moael,
lidocatne (5 & 7 5 mg/kg 1 v ) and aprindine (15 mg/kqg i.v.) were
mactive, verapamil {0 5 mg/kg i v ) was active, hut only at near toxic
doses

Amiodarone (5 & 10 mg/kg i v ) effectively prevented the ventricular
tachycardia evoked 1n rats by aconitine.

Intravenous administration of amiodarone (10 mg/kg) suppressed various
experimental cardiac a-rhythmias in the anesthetized dogs (1)
epinephrine and Ba C1, 1nduced multifocal ventricular ectopic beats, (2)
ventricular extrasyst%les occurring after ligation of the anterior
descending coronary, (3) atrial fibrillation induced by application of a
solution of acetylcholine on the anterior wall of the right atrium, (4)
ventricular tachycardia induced by placing a crystal of aconitine on the
anterior wall of the right ventricle, or by f v. injection of a large dose
of strophantine.

In anesthatized guina-pigs, acutely administered amiodarone (5 25 - 50
mg/kg 1.v ) provided significant, dose-related protection against
omabain-1nduced ventricular arrhythmias but not card{ac arrest

Pretreatment (2 min and 3 wks) of rats with amiodarone (130-2€0 umol/kg
i.p, 21-42 umol/kg i v ) before the excision of their hearts caused a
dose-ralated decrease in heart rate and an increase in the ventricular
fibrillation threshold both before and after coronary arterial ligation
Similarly, amiodarone (30-260 umol/kg 1 v , 7-56 umol/kg 1 v.) decreased
the ncidence of ventricular premature extrasystoles, ventricular
tachycardia and ventricular fibrillation during the period of regional
ischemia after coronary arterial ligation and also after reperfusion of
the ischemic myocardium,

- o
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Orally administered amiodarone (10-40 mg/kg/day for 1-4 weeks) prevented
the occurrence of ventricular fibrillation produced by coronary artery
ligation in all of 10 pretreated dogs, whereas ventricular fibrillation
occurred in 7 or 8 control dogs.

1 2 Electrophysiological Effects.

] 2.1 Heart rate

Intravenous 1nfusion of amiodarone to chloralose anesthetized dogs
produced a dose-related bradycardia at doses of more than | mg/kg. The
amiodarone-induced hradycardia persisted in atropinized dogs, indicating
that it is not evoked by parasympathetic stimulation. Propranclol
pretreatment ¢1d not appreciably affect the negative chronotropic action
of amiodarone (10 mg/kg i.v ), demonstrating that the bradycardia produced
by amiodarone was not due to blockade of beta-adrenoceptors.

1.2.2 Conduction rate

The effect of intravenously administered amiodarone upo* conduction rate
was studied in dogs by measuring potentials in the Bundle of His.
Amiodarone reduced intra-auricular conduction rate {elongation of SA
segment) as well as the rate of conduction in the atrio-ventricular mode
(elongatior of AH segment) Intra-ventricular conduction in the Bundle of
His was not modified.

] 2 3 Refractory Periods

Several investigators have shown that amiodarone increases the refractory
periods of the atrio-ventricular node, the atrial muscle, and to a lesser
extent, the ventricular musclie This effect was demonstrated 1n dogs when
amiodarone was given by (1) slow 1 v 1njection {2 mins) in successive
doses of 1, 2, 4 and B8 mg/kg at intervals of 10 mins. or (2) chronic oral
doses of 25 mg/kg/day over 4 weeks The same effect has also been
demonstrated in isolated hearts from rabbits pretreated with amodarone
(25 mg/kg/day) for 4 weeks.

1.2 4 Effect on monophasic actton potential

Rabbits were pretreated with amiodarone 20 mg (24 9 m mole/kg), given
intraperitoneally, for a period of one to si1x weeks. Amiodarone had no
effect on the resting membrane potential or action potential height or
rate of rise of the action potential 1n either atrial or ventricula
muscle. It caused a marked increase in action potential duration 1in both
tissues--the increase being 23 7% at three weeks and 33 5% at six weeks
The effect of amiodarone on intracelluar potentials was prevented by the
simultaneou. admimistration of a dose of thyroxine equivalent to less than
the normai daily thyroxtine secretion

Rabbits that had been pretreated for 4 weeks with 100 mg/kg/day p o with

amiodarone had a prolongation of the action potential 1n atrial and
ventricular tissue and to a iesser degree 1n Purkinje fibers
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Amiodarone (1.5 X 106=5M) increased the action potential duration and

decreased the slope of diastolic depolarization 1n sinus node cells of the

1solated right atria of the rabbit In contrast to beta-adrenoceptor

blockers, amiodarone reduced but did not entirely abolish the adrenergic

effects on the sinus node activity The study suggests that the

bradycardia induced by amiodarone 1s mainly due to a direct aciion on the
R autonomic cells of the sinus node

Rapid 1 v. injection of 10 mg/kg amiodarone 1n the dog lowered the rate of
sinus node discharge. At the atrial level, the duration of the monophasic
actyon potential (MAP) increased and the dv/dt was slightly Towered, the
total refractory period, the effective refractory period, and the
functional refractory period were increased The ratio of the length of
the effective period/duration of the MAP was s)ightly greater than one,
conduction facilitation dissappeared and the period of slow conduction
increased. In the AV node, the AH Interval increased under normal rhythm,
while atrial stimulation at 200/min caused conversion to total AV block 1n
many dogs. At the ventricular level, the duration of the MAP increased,
1ts dv/dt decreased slightly, and the total refractory period and tne
effective refractory period increased,

13 Hemedynamic Effects.

Intravenous administration of amiodarone (3-10 mg/kg} to barbiturate
anesthetized dogs caused bradycardia, a reduction n arterial blood
pressure (diastolic greater than systolic) an increase in coronary blood
flow and partial non-competitive inhibition of the effect of sympathetnc
nerve stimulation and the actions of catecholamines mediated by both alpha
and beta adrenoreceptors left ventricular work and total vascular
resistance decreased Cardiac output was not significantly changed At
doses of 10 and 20 mg/kg 1 v, amiodarone reduced myocardial contractility,
increased the end-diastolic ventricular pressure (1 e, i1ncreased cardic
preload) Myccardial oxygen consumption decreased i1n a dose-dependent
manner

In thyroidectomized rats and rabbits, 1 v. wnjection of 10 mg/kg of
amiodarone produced reductions 1n heart rate and blood pressure similar to
that seen 1n normal animals Thus, the hemodynamic properties of
amicdarone are jndependent of thyroid function

14 Antradrenergic Effects

The dose-response curves to i1soproterenol-induced tachycardia n
anesthet1zed dogs after 1 v amiodarone showed dose dependent decreased
slopes. These features were consistent with a non-competitive 1nhibition
pattern

The nhibition by antodarone and propranolol of the chronotropic effect of
1soproterenol was examined on spontaneously beating rabbit right atria

The nhibition caused by proprarolol was of the competitive type pAs

= 8 33)
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In contrast, the non-parallel shift of the dose-response curves and che
lowering of their respective maximum with increasing doses of amodarone
were typical of a non-competitive inhibition (p Dy ca 4 17) Amiodarone

also acted as a non-competitive type inhibitor of noreginephrine-induced
contractions of isolated rat aortic strips (p Dp ca 4 06)

Absorption, Distribution, Metabolism, Excretion (Taken from sponsor's
Opticnal Expanded Summary)

2.1 Scudies with lgll-Labeled Amjodarone.

In acute studies, radiolabeled amiodarone (2 or 5 mg/kg, p 0 ) was
administered to male Wistar rats and tissues collected for analysis up to
48 hours after drug administration

Absorption was significant (approximately 50%) but variable No
remarkable accumulation was observed :n any of the organs and tissues
examined

In another series of experiments, amjodarcne was administered to rats at a
dose level of 2 5 ma/kg/day, p o. for 24 days, and animals were sacrificed
3, 8, 14, 24 and 36 days, after the start of ihe experiment The
concentration of iodine in various organs had no tendency to rise (except
in the thyroid where an accumulation was noted during the first 2 weeks of
treatment which subsequently declined despite continued treatment)

Twelve days after the end of the treatment there was practically no 1odine
remaining in the tissues examined.

Cnronic treatment of several arimal species at elevated doses (30 to 60
mg/kg, p 0. for 8 to 39 weeks) produced variable tissue concentrations of
fodine from species to species Increasing the dose or prolonging the
treatment did not necessarily lead to an increased concentration of 1odine
being retained These study results indicate that the highest levels of
jodine occurred in the dog and cat and the lowest levels 1in the rat,
guinea pig and monkey

The highest uptake of iodine occurred in the liver (cat and dog), the
spleen (cat and dog), the adrenals (dog, cat and mouse) and the kidney
(cat and dog), the Towest concentrations of iodine were found in striated
and smooth muscle and the central nervous system
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2 2 Studies with High Performance Liquid Chromatography.

A study was performed by injecting 2 doys with 10 mg/ke, 1 v. Blood
samples were obtained over 8 hours, and a final sample 24 hours after
dosing. Pharmacok fnetic coefficients were computed assuming a
2-compartment model.

Dog 1 Dog 2
terminal t 1/2 (hr) 8.4 91
apparent Vp (1/kg) 3 037 2.63°
body clearance (1 h-1 pg=1) 3.0 26
elimination c?nstant (™) 0 40 024
area (mg.h.1"1) 3.3 38

It should be noted that in spite of a rather short observazion perjod, the
half-life was long, and the apparent volume of distribution very large.
Such an elevated volume of distrihution was also evident from a study in
the rat  Amiodarone was injected 1.v. 1n 10 rats and assayed n plasma
and myocardial muscle 3 hours later The ratio of myocardial/plasma
concentration ranged from 40 to 155 wicth a mean of 93, Compared with the
dog, the plasma ievels were higher by a factor of about 1 8, indicating
;hat amiodarone 1n rats might be distributed in a smaller volume than in
0gs.

Amiodarane (50 mq/Fg) was administered incravenously to male rats which
were then sacrificed at various time intervals for collection of blood and
tissue samples

The drug disappeared from the blood with an eliminiation half-life of
approximately B.5 hours and distributed extensively into tissues, the
apparent volume of distribution was 29 5 1/kg Drug concentrations were
highest in well perfused oragans such as the liver, kfidney and heart, and
Towest at all times in the brain. The highest concentrations were found
within 5 to 30 minutes of administration Amiodarone accumlated
extensively in adipose tissue and reached a fat/blood concentration of
about 1,000 at 16 hours

Toxicology
3 1 Acute Toxicity
R
Species oute Lgég‘ggigg
Mouse 1p. 450
p o. 3000
Rat 1 p. 610
po 3000
iv 135
iv 150
Dog po 5000

1.
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Clinical signs observed by the parenteral routes in —ats and mice 1ncluded 3
motor sfimuia€1on, aggressiveness, Straubs' phenomenon, respiratory

difficulties, sedation and trerors followed by convulsions Within 6

hours of ingesting amiodarone, all dogs vomited One dog given 5000 mg/Vg

showed tremor 24 hours after dosing, which lasted more than 26 hours and

was accompained by paresis of the hindquarter. 3

Lethal doses of amodarone in anesthetized dogs following various 1.v
infusion rates were

Infusion Rate, Lethal dose

Dog Mo Anesthesia img?Eg?mlni T1ime (mg?Fg}

1 tiembutal 075 145 110

2 Chloralose 075 128 a5

3 Nembutatl 0 62 200 124

4 Chloralose 0 45 7 hr * 190

*Anmmal st11) alive after 7 hours of infusion,

32 Subchronic and Chronic Toxicity.
3.2 1 Rat

|

3211 Four-week oral (Clin Midy Research Ctr, France)

Strain  Cv! Br (Charles River)

Duration 4 weeks

Route Oral (gavage)

Dose Levels O(tap-water), 10, 19, 37 5§, 75 or 150 ngrkq/day
Number/Sex/Dose 10

Results  Animals treated with 75 mg/kg and 150 mgs/kg were 1n a poor
general condition with signs of piloerection, dehydration and sedatiun,
the symptoms being more pronounced in females than males Nine animals (A
male, 3 female) 1n the 150 mg/kg dose group died, in addition, 3 animals
(2 male, 1 female) 1n this group, and one 75 mg/kg treated female were {
moribund sacrificed. Autopsy revealed that rats which died during the
stuc, were cachectic No clinical signs or mortalities occurred at doses
of 37 S mg/kg and Tower Mo significant changes in blood pressure
(measured pre- and day 36) were observed in treated rats
Electrocardiographic examtnations {performed pre- and day 36) showed a
dose-reTated decrease 1in heart rate at the two highest dose levels and a
significant increase of the PR interval at drses of 37 5 mg/kg and
greater At 150 mg/kg the QTa segment was increased and the QRS complex
sl1gh§y pgo]onged The T wave amplitude was elevated at the two highest
dose levels

No drug-related ocular lesions were reported Bodyweight gains decreased
1n both sexes at 150 mg/kg and in females at 75 rmg/¥g Food consurption
was also reduced .n» anmals from these dose groups
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;]
At 150 mg/kg, the number of neutrophils greatly increased and the ~
lymphocyte count decreased, the total count remained unchanged

Clinical chemistry evaluation showed increases in BUN, total and <

, esterified cholesterol, SGPT, and aTkaline phosphatase in the 150 mg/kg
group and to a lesser extent n the 75 m?/kg group At 75 and 15Q ma/kg,
thyroid hormones T4 increased and the T3/T4 ratio decreased

At doses of 75 and 150 mg/kg, there was an increase in Tung and adrenal
weights, and a decrease in thymus, prostate, seminal vesicles, uterus, and
ovarian weights At 37 5 mg/kg and greater, female liver relative weights
slighcly increased

Microscropic examination revealed at doses of 75 mg/kg and 150 mg/kg a
dose-dependent accumulation of foamy macrophages involving the mesenteric
lymph nodes with spreading to the Tiver, spleen and lungs. The adrenal
cortex contained islets of clear cells and birefringent bodies and
moderate thymic regression at the high dose level In another study, it
was demonstrated that mesenteric lymph node and lung lesions 1induced by
amiodarone given to rats at 160 mg/kg p o for 7 consecutive days were
totally reversible within 2 weeks after termination of treatment

32 12 Three-months oral (Labaz Laboratories, Belgium)

Strain Wistar

Duration 3 months

Route oral (gavage) \
Dose Levels Of{water), 100, 200 or 300 mg/kg/day

Number/Sex/Dose 10

Results  Worcalities were 0720, 0/20, 3/20 and 5/20 n the

control, 100 mg/kg, 200 mg/kg and 300 mg/kg dose groups, respectively
Body wetight gains were reduced relative to control by 13% in 200 mg/kg
males, 30% in the 300 mg/kq males and 14% in 300 mg/kg females At the
200 mg/kg and 300 mg/kg levels, there were dose related decreases in
hemoglobin and erythrocyte concentrations

At 300 mg/k?, the rat10 of circulating lymphocstes to polymorphonuclear
leukocytes increased, especially in females BUN was significantly
increased in the 200 mg/kg and 30C mg/kg groups T

Histomorphological hypertrophic changes of the thyroid were evident in
100 mg/kg rats Centrilobular congestion of the liver was noted at both
200 mg/kg and 300 mg/kg Myocardial lesions occurred in 2 of 14 rats
receiving 300 mg/kg
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322 Dog.
3 22.1 Four-week ,~al (Clin-Midy Research Ctr , Francel

Strain Beagle (CREP)

Duration 4 weeks

Route Oral (capsule)

Dose Level O or 100 mg/kg/day

Number/Sex/Dose  treated-2, control-1

aesults odywaight and food consumption were decreased 1n treaced
animals, resulting in the sacrifice of one female on day 30 due to 1ts
cachectic state Autopsy of this dog showed an abnormal increase in the
quantity of bile in the gallbladder and intestine ECG analysis
(performed pre- and day 34) from treated uzogs showed a lengthening of the
ST segment with a reduction in heart rate, although there were no
arrhythmias. Slight, but statistically significant increases in
cholesterol and triglycerides were noted in treated animals In addition,
clinically significant increases SGPT (129%), SGOT (300%) and LDH (363%)
were noted in 3 of 4, 1 of 4 and 3 of 4 treated dogs, respectively
Urinary pH was increased in treated groups

Postmortum examination revealed increases in the absolute and relative
weights of the adrenal and liver and the disappearance of the thymus 1n
treated dogs Microscopic changes in drug treated animals were the
presence of foam cells in the mesenteric lymph modes, the spleen and the
Tymphoid tissue of the digestive tract. The foamy cells were
characterized by an abundance of polymorphic cytoplasic inclusions of
probable dyslipdic origin

3222 Three-month oral (Labaz Research Center, Belgium)

Strain Beagle

Duration 3 months

Route Oral (capsule or in diet)

Dose Levels O, 30, or 150 mg/ka/day, administered 5 days a week
Vumher/Sex/ose 2

Results No deaths occurred Signs of gastrointestinal intolerance
{vomiting, diarrhea, anorexia) were noted at 150 mg/kg, especially during
the first 1 1/2 months of the study. Excessive salivation occurred
throughout the study Concurrent with the period of digest.ve
distrubance, high dose dogs showed a 20% loss 1n body weight The
Teukocyte count increased in a dose-related manner at both dosage levels
During the last month of the study, all high dose dogs showed decreases in
neutrophils and 3 of 4 high dose dogs showed increases in lymphocytes A
slight, progressive increase 1n BUN occurred in one high dose dog SGPT
increased in dogs given 150 mg/kg during the first month of dosing but
returned to normal thereafter Alkaline phosphatase Jevels increased in
the high dose graoup but remaired within the normal range Tatal
cholestere] increased in one high duse dog BSP clearance remained
normal Postmortem examination showed necrosis of the stomach in ! high
dose dog and thyroid hypertrophy in another

[
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3223 Nine-month oral {Labaz Laboratorves, Belgiurn, dated April 7969)

Strain  Mongrel ~
Duration 9 months

Route Oral (diet)

Dose Levels: 0, 30 or 60 mg/kg/day d
Number/Tex/Dose 2

Results  No changes in appetite or behavior were noted Body weight

gains were similar 1n each group Serum cholesterol levels were increased

at the high dose level, although 1t was noted that pre-dosing levels for

this group were higher than erther control or Tow-dose values.

Free fatty acid levels showed dose-related increases Blood and tissue |

1odine levels and PBI were elevated in drug treated dogs Hacroscopic and
microscopic tissue examinations revealed no drug-related lestons

323 Pig
3.2 3 1 Three-month oral (Labaz Research Center, Belqium)

Duration 3 months

Route Oral (diet)

Dose Levels 0, 10, 20, 50 or 150 mg/kg/day

Number/Sex/Dose 2

Results  Signs of toxicity mn 150 mg/kg treated anmmals included ataxia,
hypotonia, and no weight gain, appetite was not affected at 1 1/2 months,
two 150 mg/kg dosed pigs died during blood collecting  Autopsy showed
gastritis and a recent gastric ulceration of the stress ulcer typa The
other two high-dose pigs were sacrificed in extremis at 2 1/2 months
Autopsy findings were unremarkable Hematology and blood chemistry values
were within normal 1 mits in drug treated animals (blood testing was not
performed on high dose anwmals) Histopathological lesions were found 1n
the liver and endocrine glands n pigs treated at the 15 mg/kg dose for 2
172 months  The liver lesion was characterized as disorganization of the
hepatic parenchyma, focal necrosis, sclerosed interlobular spaces, and
brown pigmented macrophages 1n the interstitial spaces The adrenal
cortex had lympho-monocyte clusters and hemorrhagic foct 1n the zona 4
fasciculota Evidence of hyperfunction was found tn both the zona
glomerulosa and the zona fasciculata In the thyroid, numberous follicles
had epithelral cells that were higher than normal with vacuolar cytoplasm,
suggesting increased activity In one pig, the basoph1l cells of the
prtuitary were more numberous aad larger than normal

3232 Ten-month oral (Labaz Research Center, Relgium, dated
January, 1970 s

Strain  Mmi-pig

Duration 10 months

Route Oral (diet)

Dose Levels 0O or 50 mg/kg/day
Number/Sex/Dose  treated-3, control -2, ﬁ

Results There were no deaths or clinical signs of toxicity One treated
male pig had Tow RBC, ESR, hemoglobin and hematocrit Mo macroscopic
abnormalities were found Histological examinations were not reported i /




2 2

Page 10 - NDA 18-972

3 2.4 Rabbits

Strain Dutch

Duration 6 weeks

Route  Intravenous

Dose Levels 0, 5, 10, or 25 mg/kg/day, 5 days/week

Number/Sex/Dose 8

Results ere were no drug related deaths or clinical signs of
toxicity. Hemoglobin and red blood call counts were significantly reduced
in the mid and h1gh dose groups. Total cholesterol values were above
control in all dose groups, although the difference was statistically
significant only at dose levels above 10 mg/kg. Total 1ipids were
significantly increased in high dose males and low and mid dose females.
Hepatic changes (white patches, signs of cirrhosis) were seen in several
treated rabbits, Histologically, treated animals (2 Tow, 2 m*d, 1 high)
showed hepatic parenchyma degeneration which was replaced by zones of
necrosis surrounded by fibrous tissue giving a cirrhotic appearance,

3 3 Reproduction
3 3.1 Fertility and general reproductive performance study in rats

\two-generation study) (Labaz Research Lenter, Beigium dated rebruary 2,
, April,

Strain OFA (Sprague-Dawley)

Route Oral (gavage)

Uose Levels 0, 10, 30, 60 or 90 m?/kg/day.

Number/Sex/Dose 16 males, 25 females.

Tréatment Schedule (F1 generation) Males treated for 64 days prior to
mating and throughout the mating perjod, Females treated for 64 days
prior to mating, throughout the mating periad, gestation, and until
termination on day 21 post-partum

Results The general condition and survival of the Fy generation

animals were similar 1n all groups during the pre-matlng period Body
weight gain of 60 mg/kg females was slightly decreased from week 8
onwards, ai . that of 90 mg/kg females was decreased throughout the
pre-matings, mating, and gestation periods Ouring the lactation period,
the mean body weight gain of 90 mg/kg females was significantly decreased
during the first 10 says Since the hody weights at parturition were
similar among the groups, the reduced body weight during the gestation
period may be attributed to the decreased litter weight and sizes of these
groups. Male bodyweight gain was slightly decreased only at the higher
doses. Food consumption was similar in all groups.

Drug treatment had nc adverse effect on the regulirity of the estrus cycle
or the mating performance The fertility index was significantly
decreased in the 90 mg/kg groups Mean gestation lengths were similar
among the groups Drug treatment had no adverse effect upon parturition
with the exception of one female (60 mg/kg) which died suddenly after
delivery
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No drug-related gross abnormalities were observed among the F offspring

(Fz ?eneration). Post-natal viability was reduced at the highest dose
leyel. Body weight gain of the F, offspring from the highest dose group
was markedly decreased from day 1 to day 10 post-partum but not thereafter,

The fertility index and the duration of gestation were similar in a'l1 Fp
generation groups. Body weight gain among the 60 mg/kg and 90 mg/kg Fp
generation dams was significantly increased

Varfous parameters of the Fy generatfon (live litter size, body weight,
viability index, lactation qndex, functional development) were unaffected
by drug treatment.

332 Teratoloqy Studies

3 32.1 Rat {Labaz Research Center, Belgium)

{a) Study No 1 (dated February, 1982)

Strain OFA {Sprague-Dawley)

Route Oral (gavage)

Dose Levels 0, 10, 30 or 90 mg/kg/day

Number/Sex/Dose 16 males, 25 females.

Treatment Schedule 64 days pre-mating, during mating and during
ge.tation days | to 19 (females only)

Results During the pre-mating period, there were no drug-related
effects on behavior, food consumption or survival Mean body weight gain
of high dose females was significantly depressed during the pre-mating and
gestation periods (with and without the fetuses) The fertility index was
significantly decreased 1n the high dose groups. At this dose level, the
mean number of corpora Jutea and implantation sites per litter decreased,
resulting in a sigmficant increase in pre-implantation loss

HistoTogical examination of the reproductive organs of treated males
revealed no abnorma,ities Total litter loss due to resorptions occurred
in 1 or 2 of the dams from each treatment group and none occured in the
control group. As a result, the percentage of resorbed fetuses was
increased in treated groups No significant increase in fetal resorptions
occurred 1n the treated groups when these total! Titter losses were not
fncluded.

Mean fetal weight was significantly decreased at the high dose Tevel,

Mo drug-rejated major fetal abnormalities were detected, higher incidences
of minor fecal abnormalities {mainly incomplete skeletal ossifications)
were present in drug treated groups 1.e, 1 5% control, 9 3% low, 11 6%
mid, 17 8% high
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b) Study No. 2 {dated February 1969)

Strain Wistar
Route Oral (gavage)
Dosé Levels » 5, 50 or 100 mg/kg/day

Number Pregnant/Dose at least 21.

Treatment gcﬁeaule Days 1 to 15 of gestation

Results 1he average numbe- of implantavions, resorptions, and living and
dead Tetuses were comparable among the groups. MNo drug-induced external,
visceral or skeletal abnormalicies of the fetuses were reported (actual
data not supplied).

c) Study No 3 (not dated)

Strain Wistar
Route Oral (gavage)

Dose Levels* O or 200 mg/kg/day

Number Preanant/Dose 27

reatment Schedule* Days 1 to 21 of gestation
Results 1ne treaced dams were listless, the fur was shagqy and dull, and
Tost weight Six treated rats died and were shown at autopy to have
macerations of the abdom nal viscera and severe enteritis. The number of
resorp%ions was significantly increased in the treated group compared to
contro

Contral 200 mg/kg amiodarone
No females presenting
only resorption 0/26 7721 (81%)
No. full-term live
fetuses (% of wmplant) 354 (98.3) 52 (17 3)

3.32 1 Mouse

{a) Study No 1 (Labaz Research Center, Belgium, dated June, 1957)

Strajn  NMRI

oute Oral (gavage)

ose Levels 0, 5, 50 or 100 mg/kg/day

Number Pregnant/Dose at least 19

Treatment Schedule  Days 1 to 15 of gestation

Results Live litter size was reduced 1n all drug treated groups (126
control, 117 low, 76 mid, 27 high) as a result of an increased number of
resorptions (59 control, 109 low, 137 mid, 180 high) There was no
evidence of gross, visceral or skeletal abnormalities of the fetuses due
to drug treatment {actual data not supplied)

- -
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b) Study No. 2 (Dr P. Lechat, France, date February, 1969

Strain® Charles River
oute Oral {gavage)
Dose Levels 0, 5, 50, 50, or 100 mg/kg/day

Number Pregnant/Dose at least 5
Treatment §c53ule Days 1 to 16 of gestation and in an additional 50

mg/kg group, days § to 16 of qestation

Results The average number of implantations, live and dead fetuses, and
resorptions were similar among the groups. MNo fetal malformations were
reported {methods for fetal examination were not specified).

3.3.2.2 Rabbit
a) Study No 1 (Dr Deltour, France, dated February, 1969)

Strain Belgfan hare
Route  Oral (gavage)
Dose Levels 0, 5, 50, or 100 mgskg/day

Number Pregnant/Dose 15
Treatment gcheﬂu’e Days 1 to 18 of gestation

esults rug treatment had no affect on the number of implantations,
Tive and dead fetuses, or resorptions. Examination of the fetuses revealed
no external or skeletal malformations (methods for fetal examination were
not specified).

b) Study No 2 {Labaz Research Center, Belgium, dated August, 1975)

Strain Dutch.
Route Intravenous
Dose Levels 0, 5, 10, or 25 mg/hg/day

Number Pregnant/vose at least 1

reatment Schedule: Days 8 to 16 of gestation

Kesults A greater number of deaths occurred among drug treated females
compared to control, 1 e, 1/20 (5%) control, 3720 (15%) low, 5/20

(25%) mid, 820 (40%) high. Autopsies revealed brochopneumonia and
peritonitis. The number of resorption (% of implantat 'ns) was
significantly increased at the 2 highest doses, i.e., 4 % control, 0.9%
Tow, 20 6% mid, 19,8% high. No drug-related teratogenic effects were seen

333 Peri-and postnatal study in rats {Labaz Research Center, Belgium,
dated Januay, 1980

Strain- Spraque-Dawley

Route Oral {gavage)

Dose Levels 0, 10, 30 or 90 mg/kg/day

Number/Dose 25

Treatment Schedule Day 14 of gestation to day 21 of loctation

Results No clinical § , of drug-induced toxicity was observed and
there were no mortalit . High dose females had a decreased body weight
gain during gestation trom day 16 onwards, weight gain during lactation
was normal, however The duration of gestation and parturition were
unaffected by drug treatment. Mean live Titter size and sex ratio were
similar amorg the groups. Mean fetal weight at birth was siginmificantly

il A o -




D D

Page 14 - NDA 18-972

decreased at the high dose level, pup body weight gain at this dose
remained decreased until weaning. Neonatal mortality was higher in the
high dose group than control i.e, survival index was 98% control vs 59%
high dose. Offspring mortality was higher in the lactation period
(between the 5th day and weaning) than in the perinatal period (between
birth and the 4th day).

3.4 Mutagenicity

3.4 1 Ames Test

Amiodarone was not mutagenic in S typhimurium tescer strain TA 1535, TA
1537, TA 1538, TA 98 and TA 100 with and without rat liver microsomal
activacion,

3 4 2 Lysogenic Induction Test

At concentrations approaching toxic levels (gg 100 mcg/plate), amiodarone
caused no Increase in spontaneous lysis in a lysogenic bacterial strain GY
5027 with a GY 4015 indicator.

3.4 3 Micronucleus Test

Charles River male mice (5/gp) received 2 1 p 1injections of vehicle
(dist11led water) or amiodarone (50, 100 or 225 mg/kg) over a 24 hr.
period The number of polychromatophilic erythrocytes with micronuclei
was not ncreased by the drug

Package Insert

The following changes are suggested wicth respect to the preclinical
portions of the proposed labeling

(1) Carcinogenesis, Mutagenests, Impairment of Fertility.

Fertility of male and female rats was reduced with dose levels above
60 mg/kg/day {(or 5 times the maximum recommended maintenance dose)

(2) Teratogenic effects Pregnancy category C.

Cordardone has been shown to be embryotoxic {increased fetal
resorption and growth retardation) fn the rat when given orally at a
dose of 200 mg/k?/day (greater than 13 times the maximum recommenced
maintenance dose Simlar findings have been noted in one strain of
mouse at doses of 5 mg/Lg (approximately 1/2 the maximum recommended
maintenance dose) and above but not in a second strain of mouse nor
In the rabbit at dose levels up to 100 mg/*qg/day (approximately 7
times the maximum recommended maintenance dose). There are no
adequate etc , etc

(3) Overdose

Animal studies indicate that Cordarone has a high oral LDSO(
23g/kg), etc., etc.

[ Ve
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5.

SUMMARY AND EVALUATION

5.1 Pharmacodynamics

The antiarrhythmic activity of amiodarone was assessed using various
animal models, Amiodarone showed activity against crloroform-induced
ventricular fibrillation 1n mice and, to a lesser extent, calcium
chloride-induced ventricular fibrillation n rats. In rats pretreated for
2 minutes to 3 weeks before the excision of their hearts, amiodarone
tncreased the ventricular fibrillation threshold in a2 dose related

manner After coronary arterial 1igation, the incidence of spontareous
arrhythmias decreased Amiodarone pretreatment also protected :qgainst the
occurrence of ventricular fibrillation 1nduced by reperfusion of the
1schemic myocardium. In anesthetized dogs, the drug suppressed myltifocal
ventricular ectopic beats induced by epinephrine or by barium chloride,
ventricular extrasystoles occurring after occlusion of the anterior
descending coronary artery, atrial fibillation induced by application of
acetylchaline to the anterior wall of the right atrium, ventricular
tachycardia induced by application of aconitine to the anterior wall of
the right ventricle, or by ntravenous injection of strophantine

Electrophysiological studies 1n anmmals suggested that the mode of action
of amiodarone as an antiarrhythmic agent results mainly from prolongation
of the action potential duration of atrial and ventricular muscle without
altering the resting mermbrane potential Pralongation of the action
potential duration with the consequent Tengthening of the effective
refractory pericd 15 the basis for classifying amiodarone
electrophysiologically as a Cass [I1 antiarrhythmic agent  Other drugs
with Class II1 antiarrhythmic action in¢lude bretylyum, sotalol and
clofilium  When given intravenously to dogs, amrodarane depressed AV
nodal conduction, as evidenced by prolongation of the AH interval, an
effect also considered to be due to a prolongation of the action potential
duratyon

Hemodynamic effects of intravenously administered amiodarone to
anesthetized dogs were an atropine-resistant bradycardia, decreased

per ipheral vascular resistance and inceased coronary blood flow Cardrac
work and myocardial oxygen demand decreased Anti-adrenergic effects of
amiodarone consisted of a partial, non-competitive blockade of both
aplph- and beta-adrenoceptors

5 2 Pharmacokinetics

Specific HPLC methods were used to study the pharmacokinetics of
amiodarone 1n rats and dogs

Following intravenous administration of amindarone (50 mg/kg) to rats, the
drug disappeared from the blood with an elimination half-1ife of
approximately 8 5 hours and distributed extensively into tissues, the
apparent volume of distribution was 22 5 L/kg Drug concentrations were
highest in the liver, kidney and heart, and Towest 1n the bramn The
highest concentrations were attained within 5 to 30 minutes of
administration  Amiodarone a~cunulated extensively 1n adipose tissue

LN
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In dogs, the elimination nalf-1i1fe of amiodarone (10 mg/¥,, 1 v.) was
agprox1mat1ey 8 7 hours and the apparent volume of distribution was 34
L/kg.

The oral absorption of 131-I-amicdarone (2 cr § mg/kg, single dose) 1n
rats was slow and variable and was estimated to be approximately 50%

No 1nformation of the brotransformation of amiodarone 1n laboratory
anmals was submitted

53 Toxicology

The acute Tethality (LD 50) of amiodarone 1n both mice and rats was
greater than 30C0 mg/kg by the oral route and greater than 450 mg/kg by
the intraperitoneal route For rats, » v LD 50 values of 135 ng/kg and
150 ng/kg were obtained i1n two separate studies, The oral LD 50 value for
amiodarone in dogs was greater than 5000 mg/kg

Signs of acute toxicity in rodents after parenteral administration of
amiodarone included CNS stwmulation followed by sedation, tremors,
convulsons and respiratory difficulties. For dogs, eresis and paresis of
the hindlimbs were noted with oral dosing,

Subacute oral toxicity studies of up to 3 months in duration were
conducted 1n rats. Anmmals recer ing daily doses of 75 or 150 ng/kg of
amijodarone for up to 4 weeks showed a marked deterioration n general
health, ncreased mortaiity, an altered ECG {increased PR interval and QTa
segment, prolonged QRS complex, elevated T-wave), hypercholesterolemia,
azotemia, elevated thyroxine (T4) levels and a decreased

triiodothyronine (T3)/T4 ratio, elevated liver enzyrmes (SCPT, alkaline
phosphatase) and organ weight changes (lung and adrenal increased,
reproductive organs and thymus decreased). Microscopic examination
revealed an accumulation of foamy macrophages n the mesenteric lymph node
as well as the spleen, liver and lungs. These lesions have been described
n animals as drug-induced liprdosis~Tike cellular alterations and are
characteristic of amphiphilic cationic compounds (Bochhardt et al , Verh
Anat, Ges, 72. S417-418, 1978). 1In another s’ idy conducted By Bockhardt
et al {Arch™ K1in Exp Ophthalmol, 207 91-9., 1978) similar Tipidoses
1ike changes in ocular tissues of rats were produced by amiodarone at oral
doses of 200 mg/kg/day for 3 weeks. In subsequent studies, the
reversibility of the lesions caused by amiodarone (160-200 mg/kg) was
demonstraced within 4 weeks after discontinuing dosing. No adverse
effects were observed with doses of 37.5 mg/kg or lower of amvodarone

Clinical observations in the 3-month rat study revealed increased
mortality, reduced body weight gains, anemia and azotemia at daily doses

f 200 mg/kg or greater. Histopathologic examination showed centrilobular
congestion of the Tiver at doses uf 200 mg/kg or greater and nyocardial
Testons at 300 mg/kg Other than rypertrophic changes of the thyroid
giand, no microscopic lesions were evident at 100 mg/kg
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Subacute oral toxicity studies were conducted 1n dogs at dose levels of
amiodarone ranging from 30 to 150 mg/kg Dogs receiving 100 mg/kg for 1
month showed a decrease 1n body weight gain and feod consumption which
resulted 1n the moribund sacrifice of one female and elevations in serum
enzyme Tevels (SGPT, SGOT, LDH), cholesterol, trigiycerides and urinary

pH  Postmortum examination revealed increases in adrenal and liver
weight, the disappearance of the thymus gland and a generalized
dyslipidosis  In another study, dogs receiving 150 mg/kg (5 days/weer) of
amiodarone for 2 ronths exhibited excessive salivation and signs of
gastrointestinal distress (1 ¢, vomiting, diarrhea, anorexia) which was
accompanied by some loss in Pady weight The leukocyte count increased in
3 dose-related manner at each dosage level (30 and 150 mg/kg) and high
dose dogs showed decreases in neutrophils and increases 1n lymphocytes
during the end of the study. Apart from occasional increases in BUN,
SGPT, alkaline phosphatase and cholesterol reported in several high dose
do?s. cTinical chemistry values were generally similar to the control
values.

Postmortem examination revealed hypertrophy of the thyroid in one high
dose dog and necrosts of the Stomach 1n another,

In a chronic (9 months) orai toxicity study in dogs, amiodarone caused no
clinmical signs of toxicity at daily dose levels of 30 and 60 mg/hg Serum
cholesterol levels were increased wn the high dose group and terminal
serum free fatty acids increased at both dose levels Increases in bhlood
and tissue tadine levels and n PBY were found in drug treated dogs
Histopathology was unrenarkable.

A 3 month oral toxicity study with amiodarone (10, 20, 50, or 150 mg/kg)
in pi1gs demonstrated that the drug was well tolerated at doses up to 50
mg/kg. Dose levels of 150 mg/kg caused ataxia, hypotonia and lact of
weight gain  Two high dose animuls died within 1 1/2 months and autopsy
showed gastrit1s and gastric ulceration The rematning pi1gs at the high
dose level were sacrificed in extremis at 2 1/2 months Histopathological
lesions of the liver and endocrine {pituitary, thyroid, adreral) glands
were present 1n these anmmals

Other than anemia 1n one treated anwmal, amiodarone (50 mg/kg) appeared to
be well tolerated 1n a chronic (10 months) oral toxicity study n prgs,
Histopatholoical examinations were not reported in this study, however

A 6 week ntravenous toxicity study 1n rabbits at doses of 5, 10, or 25
mg/kg revealed anemia, hyperliprdemra and hypercnolesterolemia at the high
dose level Non dose-related hepatic degenative lesions were found n
rabbits from each treated group (2/8 low, 2/8 mid, 1/8 high)

Amicdarone had no adverse effect con fertility or mating performance when
administered to male or ferale rats at daily oral doses up to 30 mg/kg
Higher doses of tre drug (60 and 90 mg/kn) adversely affected female
ferti1l1ty and sigmificantly decreased litter size and Titter weight For
tne Fy generaticn offspring (F2 pups), those obtained Trom the high

dose amiodarorn, group were less viable and gained Tess weight than therwr

control counverparts for the first 10 days postpartum, but developed
normally thereafter

T
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The teratogenic potential of orally administered amiodarone was

investigated in mice, rats and rabbits. In rats, 200 mg/kg of amiodarcne ~

administered during gestation caused maternal toxicity and marked

embryotoxicity, therefore, no conclusions regarding tertogenicity could be

made With 90 mg/kg of amiodarone, fertility decreased and -
v pre-implantation Toss increased Increased fetal resorption end growth

retardation (mainly delayed skeletal ossification) at 90 mg/kg were

indicative of drug-induced embryotoxicity In another study, however,

doses of up to 100 mg/kg administered from gestation days 1 to 15 produced

no embryotoxicity or skeletal abnormalities. Amiodarone was not

teratogenic in rats at any dose Jevel

Mice receiving 5, 50 or 100 mg/kg of amiodarone on gestation days 1-1%
showed a dose-related reduction in litter size and an increase in the
numbe~ of fetal resorptions There was no suggestion of drug-related
teratogenicity In another study employing a different mouse strain, up
to 100 mg/kg administered during days 1-16 of gestation was not
teratogenic nor embryotoxic

In rabbits, amigdarone administered orally during ges.ation days 1-18 at
doses up to 100 mg/kg was not teratogenic. In a second rabbit study,
intravenous administration of 5, 10, or 25 mg/kg amiodarone during days 8
to 16 of gestation caused maternal death at the high dose level and a
non-dose related increase in the number of resorptions at the two higher
Jose levels, No fetal abnormalities were ohserved

In a perinatal and postnatal development study in rats, pregnant dams
gained less weight during gestation at a dose level of 90 mg/k?
amiodarone Weanling body weight and neonatal survival were also reduced
at this dose Tevel. Dose levels of 10 and 30 mg/kg produced no adverse
effects In vitro, amiodarone exibited no mutagenic potential in the Ames
and the micronucleus test (with and without metabolic activation) and was
not lysogenic to bacterial indicator strains GY 5027 or GY 4015

Many of the nonclinical safety studies with amiodarone were conducted
grior to the promulgation of the FDA Good Labaratory Practice (GLP)
egulation As such, the sponsor states that laboratory procedures and
operations in effect at the time of these studies were often not in
compliance with those specified in the June 20, 1979 GLP Regulations The
sponsor further states that those studies conducted after June 20, 1979
were effected under conditions which were not entirely in compliance with
GLP Pequlations I~ addition to the deviations from GLP Regulations, some
of the toxicity and teratelogy studies with amiodarone were unacceptable
according to present day quidelines Specifically, in the chronic dog and
mini-p1g studies the drug was incorporated 1n the diet Since food
consumptions were not measured 1n these studies, the actual amount of drug
consumed could not be ascertained In addition, histopathological data
from the mini-pig Sstudy were not reported.

With respect to the teratology studies, only the summary reports without
adequate supportive data were submitted for Mouse Study No 1 and Rat
Study No 2. Due to the marked drug-related embryotoxicity in Rat Study ?

/

No 3, no conclusions regarding potential teratogenicity could be made
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cc

In Rat Study No 1 the drug was givin to females 64 days pre-mating,
during mating and throughout pregnancy with no consideration of possible
drug-induced induction of liver microsomal catabolizing enzymes Finally,
the nethods for examination of the fetuses were not stated for Mouse Study
Ro. 1 and Rabbit Study No 2.

Recommendation

The adverse reactions during long term amiodarone therapy in humans are
fairly well established fHarris et al , Circulation 67 45, 1983, McGovern
et al Br Med, J., 287 175, 19837, Forgoros et at., Circulation 68 88,
T983]. Therefore with the exception of potentiaT carcinogenic ri3Kk, it
seems unlikely that repeal chronic toxicity studies with the drug in
anmals would offer any additional useful information with respect to
human risks The negative results obtained 1n In vitro mutagenicity
testing are reassuring 1n that the drug 1s probably not a genotoxic
carcinogen.

In view of the deficiencies 1n the animal teratology studies we feel that
the teratogenic potential of amiodarone has not been adequately assessed
He therefore recommend that repeat teratology (Segment I1) studies be
conducted with amodarone In two species according to FDA Guidlelines for
keproduction Studies
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NDA# 18-972 Amiodarone: Efficacy in Animal Models of Arrhythmias

Model

Crloroform=-induced ventricular
fibrillation in anesthetized
mouse.

Aconitine-induced ventricular
ta:hycardia in anesthetized
rat.

Ba C12-induced polymorphic
ventricular extrasystole in
conscious dog and rabbit.

Coronary artery ligation-
induced ventricular
arrhythmias in conscious
dog.

Strophantine induced
ventricular tachycardia in
conscious dog

Coronary artery ligation-

induced ventricular
fibrillation in isolated

rat heart

Coronary artery ligation-
induced ventricular
fibrillation in conscious

dog

Results

1P doses of 50,100 & 200 mg/kg
gave 0, 30 & 50% protection,
resp, ED50 = 160 mg/kg. Oral
doses of 250, 500 & 1000 mg/kg
(30 mins. before experiment)
gave 25, 50 & 75% protection,
EDSO = 500 mg/kg.

IV doses of amiodarone pro-
longed time interval before

v. tachycardia occurred during
aconitine infusion, 1 e ,
3.56% 0 25 min. control vs
9.07 *1 1.36 min. 5 mg/kg
amiodarone & 10,72%X 2 59

min 10 mg/kg amiodarone.

*pL .05,

10 mg/kg 1.v. amiodarone
restored sinus rhythm.

10 mg/kg 1 v. amiodarone
restored sinus rhythm.

10 mg/kg 1.v. amiodarone
restored sinus rhythm within
30 sec and 6 min after end of
injection

Pretreatment with i p. (30-260
m M/kg) or iv (7-56 m M/kg)
amiodarone 2 min -3 wks before
excision of hearts caused dose-
related increase in VF threshold
(both before and after coronary
arterjal Jigation) and dose
related decreased incidence of
VPE, VT, VF during ligation and
after reperfusion of ischemic
myocardium

Amiodarone pretreatment, 10-40
mg/kg/day po for 1-4 wks, pre-
vented VF 1n all 10 pretreated
dogs whereas VF occurred in 7 of
8 control dogs.

(2)

(3)

(3)

(3)

(#)

(5)
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Ouabain-induced ventricular
fibrillation in anesthetized
guinea-pig.

Coronary artery ligation-
induced ventricuiar
arrhythmias in conscious
dog.

Left circumflex intimal
injury and thrombosis 1in
presence of anterior
myocardial infarction
("sudden coronary death”)
in Conscious dog.

Coronary artery ligation/
reperfusion- induced
ventricular arrhythmias in
conscious dog

)

6.25-50 mg/kg iv amiodarone caused
dose related protection against
ouabain-induced arrhythmias but

not against cardiac arrest.

Amiodarone pretreatment, 30
mg/kg/day p.o. for 3-4 weeks,
markedly attenuated frequency
of early ventricular
arrhythmias; incidence of VF
was 9% (1/11) in treated dogs
compared with 29% (4/14) in
controls.

Both acute iv (10 mq/Vg/hr)
and chronic oral (10 mg/kq/day

for 24 days) amiodarone admini-

stration significantly reduced
incidence o

fncidence of 60% vs control
incidence of 100%; oral
amiodarone, incidence of 20%
¥s control incidence of 91%).

Amiodarone pretreatment, 10
mg/kg/day p.o for 2 weeks,
did not significantly reduce
Tncidence of VA (78% vs B82%
control) and YF (44% vs 49%
control) during coronary
Tigatfon ¢or the incidence of
VA (79% vs 68% contol) and VF
(64% vs 60% contol) during
coronary reperfusion Other
antiarrhythmics (1idocaine,
procainamide, verapamil) also
not effective in this model.

YF {iv amtodarone,

{6)

(7

{8)

(9)
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Attachment for NDA No 18-972, July 12, 1983
Cordarone (amiodarone hydrochloride)
Tablets, Paragraph 8p

DETERMINATION OF AMIODARONE IN CORDARONE TABLETS BY HPLC

Apparatus - High-pressure liquid chromatograph operable at pressurss up to
3000 psi, equipped with an injector capable of 20 O-microliter injections,
a detector measuring abdsorbance at 242 nm, and a chromatographic column
(25-cm x 4 6~um I D , l0-micron Microbondapak C-18, or an equivalent
column)

Mobile Phase ~ Dissolve 2 04 g of monobasic potassium phosphate in 315 ml
of water Add 900 ml of acetonitrile, deaarate under vacuum for 15
minutes, and adjust the pH to 3 9 with 50-percent phosphoric aoid
(v/v)

Standard Preparation - Transfer about 50 mg of Amicdarone Hydrochloride
Refarence Standard, accurately weighed, to & 50-ml volumetric flask
Add about 35 ml of Mobile Phase, shake well, sonicate to dissolve it,
and dilute to volume with Mobile Phase  Transfer 5 ¢ ml of this solution
to a 50-ml volumetric flask and dilute to volume with Mobile Phase

1

System Suitability Tests =~ Transfer about 3 mg of 2-butyle-3=(3,5-diiodo=l=
«hydroxybenzoyl)bepnigfuran (BDI) and 3 mg of 2<butyle3-(3-10do-U=hydroxy--
benzoyl)behzofuran (BMI) to a 25-ml volumetris flask Dissolve and
dilute to volume with Standard Preparation Injaot 20 migroliters
of this sdlution into the chromatograph, operated typically as follows.
flow rate, 2 ml pepr minute, detector, 242 nm, sensitivity, 0 3 AUFS;
¢ ohart spéed not less than 2 om per misute Caloulate the resolutien
! factors (see USP Sea. 62}) for BMI and amiodarone, and for amiodarone
and’ BDI  The typical retention times for BMI, amiodarone and BDI are
36, 4,4 and é$a minutes, respactively.. In A "suitable systsm resblution
in each case iu‘'pot less than 1 5. IF ‘néoé¥saty, resslutibn of BMI
and amiodarone c¢in be increased by‘intfeasing the pH of the Mobile Phase
or decreasing the améunt of monobasic potassium phisphats; resolution
of amiéddrone and BPI cdn be {noreased by decreasing the pH or increasing
the amdunt of water Preaision: Injeat 4 replicate portions of 20 0
microliters each of the Standard Prepafatior  Memsure the peak responsés
and calculate the relative standard déeviation (RSP In a suitabdle
aystaém the RSD is not more than 2 0 percent

le Preparation - Weigh and finely powder not lass than 20 tablets

' Transfer a portion of the powder, accurately weighed and equivalent
to about 200 mg af amiodarone hydrochloride, to a 100-ml volumetric
flask Add abgut 75 ml of Mobile Phase, shake for 2 minutes, sonicata
for 5 minutes, and dilute to volume with Mobile Phasa Mix and then
centrifuge a portion of the mixture, then tranafer 5 0 ml of the alear
supernatant to a 100-ml volumetrie flask and dilute to volume with
Mobile Phase

continued
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Attachment for NDA No 18-972, July 12, 1983
Cordarone (amiodarone hydrochloride)
Tablets, Paragraph 8p
4
DETERMINATICN OF AMIODARONE IN CORDARONE TABLETS BY HPLC e
(concluded)
Procedure - Inject 20 O-microliter portions of the Standard and Sample
Preparations into the chromatograph Measure the amiodarone peak heights Y

or areas and calculate as follows

(Pu/Ps) (4

Pu
Ps
Ws
Wu
Wav
K

LT T T L T I 1

Ws/Wu)(Wav/K)(100) - ¢ of claim

sample peak response

standard peak response

standard weight, 1n ag

sample weight, 1n mg

average tablet weignt, in mg

claim, 1n mg of amiodarone HCL per tablet



